Abstract -On e r r o r exponents i n t h e simple quantum hypothesis t e s t i n g problem, a noncommutative analogue of the Hoeffding b o u n d [l] is presented. If the hypotheses, namely t w o density operators, are mutually commutative, the b o u n d is identical w i t h the classical counter part and thus is optimal. As a by-product, a simple proof of the direct part of the quantum Stein's lemma [2] (31 is also given.
I. INTRODUCTION
Quantum hypothesis testing is a fundamental problem in quantum information theory, because it is one of the most simple problems where the difficulty derived from noncommutativity of operators appears. It is also closely related to other topics in quantum information theory such as quantum channel coding (see the references in the full paper).
Let 7-l be a finite-dimensional Hilbert space. We study the hypothesis testing problem for the null hypothesis Ho : p , %f p@, versus the alternative hypothesis H I : U, ! Ef a@", where pBn and are the nth tensor powers of arbitrarily given density operators p and o on 7-l. The problem is to decide which hypothesis is true based on the data drawn from a quantum measurement, which is described by a POVM on a@'", i.e. a resolution of identity E, A&,, = I, by nonnegative linear operators {M,,*}% on E@,. In the hypothesis testing problem, however, it is sufficient to treat a two- [3] T. Ogawa and H. Nagaoka, ZEEE h n s . Inform. Theory, vol. 
